Anomalous origin of the right coronary artery is a rare congenital anomaly, but is associated with sudden death. Originating from the opposite sinus of Valsalva, an interarterial course and an intramural course are especially considered as the risk factor for fatal cardiac events. Surgical indication remains controversial because many patients are asymptomatic. A 52-year-old man with anomalous origin of the right coronary artery with an interarterial course concomitant with the left main trunk disease was resuscitated from cardiopulmonary arrest. It was likely to be attributed to the left main trunk disease, but anatomical structure of the right coronary artery suggests its possible involvement. Prophylactic bypass grafting for the right coronary artery was performed using saphenous vein graft without ligating native vessel to prevent future cardiac events, as well as revascularization of the left main trunk disease. All grafts were patent in one-year follow-up coronary angiography. Any cardiac event has not occurred.
Introduction
Anomalous origin of the coronary artery (AOCA) from the opposite sinus of Valsalva is a rare congenital anomaly, but is related to sudden death. Its reported How to cite this paper: Sugiyama, H., Miyajima, K., Hatada, K., Ishikawa, T., Matsumoto, S., Umezawa, S. and Takahashi incidence discovered in patients who underwent coronary angiography is 0.64% -1.6% [1] . In particular, anomalous origin of the right coronary artery originating from the left sinus of Valsalva with an interarterial course (AOCA-R) is the most common accounting for 0.17% [1] . Surgical intervention is indicated in symptomatic patients. We present a patient with AOCA-R concomitant with the left main trunk (LMT) disease resuscitated from cardiopulmonary arrest (CPA).
Bypass grafting for the right coronary artery (RCA) was prophylactically performed to prevent future cardiac events.
Case Report
A 52-year-old Japanese male patient with a history of hypertension and hyperlipidemia was brought to our hospital after he was resuscitated from CPA while carrying a portable shrine at local festival. Electrocardiagram showed ST-segment elevation in lead aVR. On his admission, his conscious level was E1VtM1 in Glasgow Coma Scale, blood pressure was 110/60 mmHg and heart rate was 100/min. Echocardiography revealed an ejection fraction of 64.1% with no asynergy of ventricular wall motion ( Figure 1 ). Coronary angiography (CAG)
showed AOCA-R (Figure 2(a) ). Left circumflex artery (LCX) was not detected, indicating hypoplastic LCX (Figure 2(b) ). Maximum CK and CK-MB were 963 and 101 respectively. Therapeutic hypothermia was successfully undergone.
Preoperative 3D computed tomography showed AOCA-R coursing between aorta and pulmonary artery and LCX originating from normal site, but was oc- imaging revealed all the grafts were patent (Figure 3(a) ) [3] . The patient was extubated at the operation room just after the operation. All the grafts were patent in early postoperative 3D computed tomography (Figure 3(b) ). He was discharged 18 days after the operation. CAG performed one year after the surgery reveled all the grafts were patent (Figure 3(b) ). Cardiovascular event has not been reported yet.
Discussion
AOCA-R has been known as the cause of sudden death especially on exertion. It frequently occurs without any symptoms and signs [4] . Surgical criteria are still controversial. As blood pressure goes up, cardiac output increases, making an angle between the aortic lumen and coronary ostium more acute (generally < 45˚). Coronary ostium gets occluded in especially diastole, which is called a slitlike orifice [5] . The coronary artery is compressed toward main pulmonary artery, which results in critical reduction in coronary blood flow. Mayo clinic reported that surgery is indicated for a symptomatic patient or a patient with positive result in stress testing who hope for active lifestyles [6] . ACC/AHA guideline shows that surgery is recommended for a patient with evidence of ischemia (Level of evidence B) [7] . However, some believe that AOCA-R alone is a strong enough indication, [6] because it may cause fatal cardiac events regardless of symptoms and apparent stenosis [8] . Surgical procedure includes unroofing, reimplantation into the correct sinus, pulmonary translocation and coronary artery bypass grafting (CABG). CABG is selected for patients with concomitant atherosclerotic disease or with anatomy not appropriate to other procedures [6] . In the reported case, CPA was probably attributed to the LMT disease. However, the RCA originating from the left sinus of Valsalva almost tangent to an aortic wall with an interarterial course (Figure 2(e) ) is also considered as the cause of event. CABG was undergone prophylactically for the RCA to prevent sudden death, given anatomical structure, past history of CPA and his willingness to join festival again. Graft selection matters as selected graft must provide the best potential long-term patency. An arterial graft is often preferred for especially younger patients. However, anastomosing arterial graft to the nonoccluded vessel may result in competitive flow and graft occlusion, which recommends ligating native vessel. Fedoruck LM et al. reported right internal thoracic artery (RITA) is not suitable for a graft anastomosed to the nonoccluded artery without ligation [9] . Other previous case reports show RITA is selected in younger patients. Three out of five cases in which RITA was anastomosed to the nonoccluded RCA without ligating native vessel show early graft occlusion. (Table 1 ) SVG is often used for a lesion with mild stenosis because their larger diameter keeps resting flow rates higher than other grafts [4] , which may prevent the early occlusion and stenosis. SVG may be the choice for patients with AOCA-R regardless of whether significant stenosis exists on the RCA and whether to ligate native vessel (Table 1) . We selected short SVG. Ligating native RCA was avoided as graft flow was satisfactory in intraoperative transit time flow meter. Long-term patency of vein grafts is generally inferior to that of arterial grafts, so prognosis of bypass grafting for AOCA-R using vein graft is uncertain. Follow-up is ongoing. Surgical indication depends on symptoms, anatomical structure, concomitant atherosclerotic disease and patient's willingness. We consider SVG as the possible graft selection for patients with AOCA-R not only to ensure distal coronary blood flow but to preserve native vessel without significant stenosis. Distal protection may prevent future atherosclerotic disease. AOCA-R is a rare, potentially fatal anomaly in which mechanism of cardiac ischemia and sudden death has not been well understood. Sudden death would happen regardless of symptoms, apparent stenosis and the result of stress testing. Each patient should be managed adequately on a case by case basis. Table 1 . Coronary artery bypass grafting (CABG) was performed in patients with anomalous origin of the right coronary artery (RCA). Graft selection, whether to ligate native RCA and outcome associated with CABG.
Conclusion
Prophylactic bypass grafting using SVG is feasible for patients with AOCA-R concomitant with the LMT disease in that both future cardiac events and atherosclerotic disease may be prevented. Competitive flow was avoided without ligation of the native RCA.
